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Abstract: We consider the geometrical formulation in central charge superspace of the
N = 4 supergravity containing an antisymmetric tensor gauge field. The theory is on-
shell, so clearly, the constraints used for the identification of the multiplet together with
the superspace Bianchi identities imply equations of motion for the component fields. We
deduce these equations of motion in terms of supercovariant quantities and then, we give
them in terms of component fields. These equations of motion, deduced from the geometry,
without supposing the existence of a Lagrangian, are found to be the same as those derived
from the Lagrangian given in the component formulation of this N = 4 supergravity
multiplet by Nicolai and Townsend.
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1. Introduction
The N = 4 supergravity theory containing an antisymmetric tensor was given by Nico-
lai and Townsend [1] already in the early eighties. The superspace formulation of the
corresponding multiplet, which we call the N-T multiplet in the following, encountered a
number of problems identified in [2] and overcome in [3] introducing external Chern-Simons
forms for the graviphotons. Recently, a concise geometric formulation was given for this
supergravity theory in central charge superspace [4].
The geometric approach adopted and described in detail in [4] was based on the su-
perspace soldering mechanism involving gravity and 2–form geometries in central charge
superspace [5]. This soldering procedure allowed to identify various gauge component fields
of the one and the same multiplet in two distinct geometric structures: graviton, gravi-
tini and graviphotons in the gravity sector and the antisymmetric tensor in the 2–form
sector. Supersymmetry and central charge transformations of the component fields were
deduced using the fact that in the geometric approach these transformations are identi-
fied on the same footing with general space-time coordinate transformations as superspace
diffeomorphisms on the central charge superspace. Moreover, the presence of graviphoton
Chern-Simons forms in the theory was interpreted as an intrinsic property of central charge
superspace and a consequence of the superspace soldering mechanism.
The aim of the present paper is to emphasize that the geometric description in [4] is on-
shell, that is the constraints used to identify the component fields of the N-T supergravity
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multiplet imply also the equations of motion for these fields. Therefore, we begin with
recalling the essential points in the identification of component fields [4] specifying the
constraints we use. Then, in section 3, we derive the equations of motion directly from
constraints and Bianchi identities, without any knowledge about a Lagrangian. Finally,
we compare these equations of motion with those found from the component Lagrangian
given in the original article by Nicolai and Townsend [1].
2. Constraints and identification of component fields
In this section we recall the essential results of [4] concerning the identification of the com-
ponents of the N-T multiplet. Conventions, notations and general ideas about geometrical
description of supergravity theories, central charge superspace and soldering mechanism
are detailed in [4] and in references mentioned there.
Recall that in geometrical formulation of supergravity theories the basic dynamic vari-
ables are chosen to be the vielbein and the connection. Considering central charge super-
space this framework provides a unified geometric identification of graviton, gravitini and
graviphotons in the frame EA = (Ea, EαA , E
A
α˙ , E
u), where a, α, α˙ denote the usual vector
and Weyl spinor indices, while capital indices A count the number of supercharges and
boldface indices u = 1..6 the number of central charges:
Ea = dxmem
a , EαA =
1
2
dxmψm
α
A , E
A
α˙ =
1
2
dxmψ¯m
A
α˙ , E
u = dxmvm
u ,
(2.1)
while the antisymmetric tensor can be identified in a superspace 2–form B:
B =
1
2
dxmdxnbnm. (2.2)
The remaining component fields, a real scalar and 4 helicity 1/2 fields, are identified in the
supersymmetry transforms of the vielbein and 2–form, that is in torsion (TA = DEA) and
3–form (H = dB) components. The Bianchi identities satisfied by these objects are
DTA = EBRB
A , dH = 0 , (2.3)
or displaying the 3–form and 4–form coefficients
(
DCB
A
)
T
: EBECED
(
DDTCB
A + TDC
FTFB
A −RDCB
A
)
= 0, (2.4)
(DCBA)H : E
AEBECED
(
2DDHCBA + 3TDC
FHFBA
)
= 0. (2.5)
By putting constraints on torsion and 3–form we have to solve two problems at the same
time: first, we have to reduce the huge number of superfluous independent fields contained
in these geometrical objects, and second, we have to make sure that the antisymmetric
tensor takes part of the same multiplet as em
a, ψm
α
A
, ψ¯m
A
α˙, vm
u (soldering mechanism).
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Indeed, the biggest problem in finding a geometrical description of an off-shell super-
symmetric theory is to find suitable covariant constraints which do reduce this number but
do not imply equations of motion for the remaining fields. There are several approaches to
this question. One of them is based on conventional constraints, which resume to suitable
redefinitions of the vielbein and connection and which do not imply equations of motion
[6]. However, such redefinitions leave intact torsion components with 0 canonical dimen-
sion and there is no general recipes to indicate how these torsion components have to be
constrained. A simplest manner of constraining 0 dimensional torsion components together
with conventional constraints give rise to the so-called natural constraints, which were an-
alyzed in a systematic way both in ordinary extended superspace [7] and in central charge
superspace [8]. Another approach is that of the geometrical constraints or integrability con-
ditions [9], [10], which in addition to constraints on the torsion involves also constraints on
the curvature, and which possess many of the integrability properties as found in the self-
dual Yang-Mills system. There is no equivalence established between the two approaches,
nevertheless, both imply the same second order conformal type equations of motion for
N > 4 [11], [9].
The geometrical description of the N-T multiplet is based on a set of natural constraints
in central charge superspace with structure group SL(2,C)⊗U(4). The generalizations of
the canonical dimension 0 “trivial constraints” [7] to central charge superspace are
TCγ
B
β
a = 0 , TCγ
β˙
B
a = −2iδC
B
(σaǫ)γ
β˙ , T
γ˙
C
β˙
B
a = 0 , (2.6)
TCγ
B
β
u = ǫγβT
[CB]u , TCγ
β˙
B
u = 0 , T γ˙C
β˙
B
u = ǫγ˙β˙T [CB]
u . (2.7)
As explained in detail in the article [4], the soldering is achieved by requiring some
analogous, “mirror”-constraints for the 2–form sector. Besides the -1/2 dimensional con-
straints HCγ
B
β
A
α = H
C
γ
B
β
α˙
A
= HCγ
β˙
B
α˙
A
= H γ˙C
β˙
B
α˙
A
= 0, we impose
HCγ
B
βa = 0 , H
C
γ
β˙
Ba = −2iδ
C
B(σaǫ)γ
β˙L , H
γ˙
C
β˙
Ba = 0 , (2.8)
HBβ
A
αu = ǫβαHu
[BA] , HCγ
β˙
Bu = 0 , H
β˙
B
α˙
Au
= ǫβ˙α˙H
u[BA] , (2.9)
with L a real superfield. The physical scalar φ of the multiplet, called also graviscalar,
is identified in this superfield, parameterized as L = e2φ. In turn, the helicity 1/2 fields,
called also gravigini fields, are identified as usual [12], [11], [2] in the 1/2–dimensional
torsion component
ǫβγTCγ
B
β
A
α˙ = 2T
[CBA]
α˙, ǫβ˙γ˙T
γ˙
C
β˙
B
α
A = 2T[CBA]
α. (2.10)
The scalar, the four helicity 1/2 fields, together with the gauge–fields defined in (2.1)
and (2.2) constitute the N-T on-shell N=4 supergravity multiplet. However, the 0 dimen-
sional natural constraints listed above are not sufficient to insure that these are the only
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fields transforming into each-other by supergravity transformations. The elimination of a
big number of superfluous fields is achieved by assuming the constraints
DDαT[CBA]α = 0 , DDα˙T
[CBA]α˙ = 0 , (2.11)
and
TzB
A = 0, (2.12)
as well as all possible compatible conventional constraints1 [7], [8].
It is worthwhile to note that even at this stage the assumptions are not sufficient
to constrain the geometry to the N-T multiplet. This setup allows to give a geometrical
description at least of the coupling of N = 4 supergravity with antisymmetric tensor to six
copies of N = 4 Yang-Mills [13]. Nevertheless, they are strong enough to put the underlying
multiplet on-shell. In order to see this, one can easily verify that the dimension 1 Bianchi
identities
(
δ˙
D
γ˙
C
B
β
α
A
)
T
and
(
δ˙
D
γ˙
C
β˙
B
A
α˙
)
T
for the torsion as well as their complex conjugates imply
DDδ T[CBA]α = −iδ
DEF
CBAG(δα)[EF] , D
δ˙
DT
[CBA]α˙ = −iδCBADEFG
(δ˙α˙)[EF] ,
Dδ˙DT[CBA]α = Pα
δ˙
[DCBA] , D
D
δ T
[CBA]α˙ = Pδ
α˙[DCBA] ,
(2.13)
with G and P a priori some arbitrary superfields. Let us write one of the last relations as∑
DC
Dδ˙
D
T[CBA]α = 0, (2.14)
take its spinorial derivative DEε∑
DC
({
DEε ,D
δ˙
D
}
T[CBA]α −D
δ˙
D
(
DEεT[CBA]α
))
= 0, (2.15)
and observe that the antisymmetric part of this relation in the indices ε and α gives rise
to Dirac equation for the helicity 1/2 fields, that is ∂αδ˙T[CBA]α = 0 in the linear approach.
It turns out, that there is a simple solution of both the Bianchi identities of the
torsion and 3–form, which satisfies the above mentioned constraints and reproduce the N-
T multiplet. The non-zero torsion and 3–form components for this solution are listed in the
appendix, we will concentrate here on its properties which are essential for the identification
of the multiplet and the derivation of the equations of motion for the component fields.
Recall that the particularity of this solution is based on the identification of the scalar
superfield φ in the 0 dimensional torsion and 3–form components containing a central
charge index
T [BA]u = 4eφt[BA]u , T[BA]
u = 4eφt[BA]
u , (2.16)
Hu
[BA] = 4eφhu
[BA] , H
u[BA] = 4e
φh
u[BA] , (2.17)
1see equations (A.1) in the appendix
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with t[CB]u, t[CB]
u, hu
[BA], h
u[BA] constant matrix elements satisfying the self–duality rela-
tions
t[DC]u =
q
2
εDCBAt[BA]
u , hu
[BA] =
q
2
h
u[DC]ε
DCBA with q = ±1. (2.18)
Note, that these relations look similar to some of the properties of the 6 real, antisym-
metric 4× 4 matrices αn, βn, (n = 1, 2, 3) of SU(2)⊗SU(2) [14], [15], which appear in the
component formulation of N = 4 supergravity theories. Indeed, if we define the matrices
t
.
=
(
t[DC]u
t[DC]
u
)
, h
.
=
(
hu[DC] hu
[DC]
)
and (2.19)
Σ
.
=
(
0 q2ε
DCBA
q
2εDCBA 0
)
, 1
.
=
(
1
2δ
DC
BA 0
0 12δ
BA
DC
)
satisfying Σ2 = 1 , (2.20)
then the properties of the matrix elements t[CB]u, t[CB]
u, hu
[BA], h
u[BA] can be written in a
compact way as follows:
Σt = t , hΣ = h , (2.21)
th = 1+Σ , (ht)u
v = 2δv
u
. (2.22)
These matrices serve as converters between the central charge basis (indices u) and
the SU(4) basis in the antisymmetric representation (indices [DC]). In particular, for the 6
vector gauge fields vm
u of the N-T multiplet there is an alternative basis, called the SU(4)
basis, defined by (
Vm[DC] Vm
[DC]
)
.
= vm
u
(
hu[DC] hu
[DC]
)
, (2.23)
where the two components are connected by the self–duality relations2
Vm
[DC] =
q
2
εDCBAVm[BA]. (2.24)
Moreover, if we look at self–duality properties (2.18) as the lifting and lowering of
SU(4) indices with metric q2εDCBA, then a corresponding metric in the central charge basis
can be defined by
gvu =
q
2
εDCBA hv
[DC] hu
[BA], gvu =
q
2
εDCBA t
[DC]v t[BA]u, (2.25)
satisfying
guwg
wv = δv
u
. (2.26)
These are the objects which are found to connect torsion and 3–form components containing
at least one central charge index
HDCu = TDC
zgzu, TDC
u = HDCzg
zu, (2.27)
2Note the similarity between these self–duality relations and the reality conditions employed in the
description of the N = 4 Yang-Mills theory [16]
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insuring the soldering of the two geometries.
The four helicity 1/2 fields T[CBA]α, T
[CBA]α˙ turn out to be equivalent to the fermionic
partner of the graviscalar φ
λAα = 2D
A
αφ , λ¯
α˙
A
= 2Dα˙
A
φ , (2.28)
since the following duality relation holds in this N = 4 case:
T[CBA]α = qεCBAFλ¯
F
α T
[CBA]α˙ = qεCBAFλα˙
F
. (2.29)
It is the soldering mechanism between the geometry of supergravity and the geometry
of the 2–form, that determines how the superfields G and P in the spinorial derivatives
of this helicity 1/2 fields (2.13) are related to the component fields of the multiplet. In
particular, we find that the superfields G are related to the covariant field strength of the
graviphotons Fba
u
G(βα)[BA] = −2ie
−φF(βα)
uhu[BA] , G
(β˙α˙)[BA] = −2ie−φF (β˙α˙)uhu
[BA] , (2.30)
whereas the superfields P contain the dual field strength of the antisymmetric tensor and
the derivative of the scalar:
DDδ T
[CBA]α˙ = qεDCBAPδ
α˙ , with Pa = 2iDaφ+ e
−2φH∗a −
3
4
λAσaλ¯A , (2.31)
Dα˙
D
T[CBA]δ = qεDCBAP¯δ
α˙ , with P¯a = 2iDaφ− e
−2φH∗a +
3
4
λAσaλ¯A , (2.32)
where we can note that the relations
Pa + P¯a = 4iDaφ , Pa − P¯a = 2e
−2φH∗a −
3
2
λAσaλ¯A (2.33)
allow to separate the dual field strength of the antisymmetric tensor and the derivative of
the scalar (as ”real” and ”imaginary” part of P ).
Finally, let us precise that the representation of the structure group in the central
charge sector is trivial, Φu
z = 0, while the U(4) part ΦBA of the SL(2,C)⊗U(4) connection
ΦBβ
α
A = δ
B
AΦβ
α + δαβΦ
B
A Φ
β˙
B
A
α˙ = δ
A
BΦ
β˙
α˙ − δ
β˙
α˙Φ
A
B (2.34)
is determined to be
ΦBA = a
B
A + χ
B
A , (2.35)
with aBA pure gauge and χ
B
A a supercovariant 1–form on the superspace with components
χc
B
A =
1
4
δB
A
(
ie−2φH∗c −
i
4
λFσcλ¯F
)
−
i
8
(λBσcλ¯A) ,
χCγ
B
A =
1
4
δB
A
λCγ , χ
γ˙
C
B
A = −
1
4
δB
A
λ¯
γ˙
C , χu
B
A = 0 . (2.36)
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This situation is analogous to the case of the 16+16 N = 1 supergravity multiplet which
is obtained from the reducible 20+20 multiplet, described on superspace with structure
group SL(2,C) ⊗ U(4), by “breaking” the U(1) symmetry [17]. By eliminating this U(1)
part from the SL(2,C) ⊗ U(4) connection and putting the pure gauge part a to zero, one
can define covariant derivatives for SL(2,C)
DˆuA = DuA − χB
AuB DˆuA = Du
A + χA
BuB (2.37)
used in the articles [4] and [1]. Here of course χB
A is defined in such a way that its only
non-zero components are χBβ
α
A
= δαβχ
B
A and χ
β˙
B
A
α˙ = −δ
β˙
α˙χ
A
B. Recall that this redefinition
of the connection affects torsion and curvature components in the following way:
TˆCB
A = TCB
A − χCB
A + (−)cbχBC
A, (2.38)
RˆDC
B
A = 0 . (2.39)
In the next section we derive the equations of motion for all the component fields of
the N-T multiplet using its geometrical description presented above.
3. Equations of motion in terms of supercovariant quantities
The problem of the derivation of field equations of motion without the knowledge of a
Lagrangian, using considerations on representations of the symmetry group, was consid-
ered for a long time [18], [19]. The question is particularly interesting for supersymmetric
theories and there are various approaches which have been developed. Let us mention for
example the procedure based on projection operators selecting irreducible representations
out of superfield with arbitrary external spin [20]. About the same period Wess and Zu-
mino suggested the use of differential geometry in superspace to reach better understanding
of supersymmetric Yang-Mills and supergravity theories. The techniques used in this ap-
proach allowed to work out a new method for deriving equations of motion, namely looking
to consequences of covariant constraints, which correspond to on-shell field content of a
representation of the supersymmetry algebra.
In order to illustrate the method let us recall as briefly as possible the simplest example,
the N = 1 Yang-Mills theory described on superspace considering the geometry of a Lie
algebra valued 1–form A [16], [21]. Under a gauge transformation, parameterized by g, the
gauge potential transforms as A 7→ g−1Ag − g−1dg and its field strength F = dA + AA
satisfies the Bianchi identity DF = 0. In order to describe the off-shell multiplet one
constrains the geometry by putting Fαβ = Fα
β˙ = F α˙β˙ = 0. Then the Bianchi identities
are satisfied if and only if all the components of the field strength F can be expressed in
terms of two spinor superfields Wα, W¯
α˙ and their spinor derivatives:
Fβa = i(σaW¯)β , F
β˙
a = −i(σ¯aW)
β˙ , (3.1)
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F(βα) = −
1
2
D(βWα) , F
(β˙α˙) =
1
2
D(β˙W¯ α˙) , (3.2)
and the gaugino superfields Wα, W¯
α˙ satisfy
DαW¯
α˙ = 0 , Dα˙Wα = 0 , (3.3)
DαWα = Dα˙W¯
α˙ . (3.4)
The components of the multiplet are thus identified as follows: the vector gauge field in
the super 1–form A = idxmam, the gaugino component field as lowest component of the
gaugino superfield Wα = −iλα, W¯
α˙ = iλα˙, and the auxiliary field in their derivatives
DαWα = Dα˙W¯
α˙ = −2D.
Note that the supplementary constraint
DαWα = Dα˙W¯
α˙ = 0 (3.5)
puts this multiplet on-shell. It is a superfield equation and contains all the component field
equations of motion. First of all it eliminates the auxiliary field D and we can derive the
equations of motion for the remaining fields by successively differentiating it. We obtain
the Dirac equation for the gaugino
Dα˙ (DαWα) = −2iD
αα˙Wα = 0 , (3.6)
Dα
(
Dα˙W¯
α˙
)
= −2iDαα˙W¯
α˙ = 0 , (3.7)
and from this we derive the relations
Dβ
(
Dαα˙Wα
)
= −2Dαα˙F(βα) + 2i{Wβ , W¯
α˙} = 0 , (3.8)
Dβ˙
(
Dαα˙W¯
α˙
)
= 2Dαα˙F
(β˙α˙) − 2i{W¯ β˙ ,Wα} = 0 , (3.9)
which correspond to the well-known Bianchi identities D
αβ˙
F (β˙α˙) − Dβα˙F(βα) = 0 and
equations of motion D
αβ˙
F (β˙α˙) +Dβα˙F(βα) = 2i{Wα, W¯
β˙} for the vector gauge field.
The case of supergravity is similar to this, the gravigino superfields T[CBA]α, T
[CBA]α˙
(or λAα, λ¯
α˙
A
in (2.29)) play an analogous roˆle to the gaugino superfields Wα, W¯
α˙. In order
to derive the free equations of motion of component fields in a supergravity theory it is
sufficient to consider only the linearized version [22], [23], [11] and the calculations are
simple. Considering the full theory one obtains all the nonlinear terms which arise in
equations of motion derived from a Lagrangian in component formalism.
Recall that the dimension 1 Bianchi identities in the supergravity sector imply the
relations (2.13) for the spinor derivatives of the gravigino superfields. These properties can
be written equivalently as∑
DC
Dδ˙DT[CBA]α = 0 ,
∑
DCDDδ T
[CBA]α˙ = 0 ,
DDαT[CBA]α = 0 , DDα˙T
[CBA]α˙ = 0 ,
DD(δTα)[CBA] −
1
4δ
DEF
CBA
DG(δTα)[GEF] = 0 , D
(δ˙
D T
α˙)[CBA] − 14δ
CBA
DEF
D
(δ˙
G T
α˙)[GEF] = 0 ,
(3.10)
– 8 –
and they are the N = 4 analogues of the relations (3.3) and (3.5) satisfied by the gaugino
superfield corresponding to the on-shell Yang-Mills multiplet.
Therefore, by analogy to the Yang–Mills case, the equations of motion for the gravig-
ini, the graviphoton, the scalar and the antisymmetric tensor can be deduced from the
superfield relations (2.13) by taking successive covariant spinorial derivatives.
Consider all possible spinorial derivatives of relations (2.13). They are satisfied if and
only if in addition to the dimension 1 results the following relations take place:
DCγG(βα)[BA] =
1
3
δCF
BA

1
3
∮
γβα
DEγG(βα)[EF] +
i
2
∑
βα
ǫγβλα˙FP¯α
α˙

 (3.11)
Dγ˙CG
(β˙α˙)[BA] =
1
3
δBACF

1
3
∮ γ˙β˙α˙
Dγ˙EG
(β˙α˙)[EF] +
i
2
β˙α˙∑
ǫγ˙β˙λαFPα
α˙

 (3.12)
DCδG
(β˙α˙)[BA] = Dδ
(β˙T α˙)[CBA] + UCδ
(α˙
F T
β˙)[FBA] − UBδ
(α˙
F T
β˙)[FAC] − UAδ
(α˙
F T
β˙)[FCB] (3.13)
Dδ˙CG(βα)[BA] = D(β
δ˙Tα)[CBA] − U
F
(α
δ˙
CTβ)[FBA] + U
F
(α
δ˙
BTβ)[FAC] + U
F
(α
δ˙
ATβ)[FCB] (3.14)
and
Dβα˙T
[CBA]α˙ =
3
2
UFβ
α˙
F
T
[CBA]
α˙ (3.15)
Dαβ˙T[CBA]α = −
3
2
UFα
β˙
FT
α
[CBA] (3.16)
with UBβ
α˙
A =
i
4(λ
B
β λ¯
α˙
A −
1
2δ
B
Aλ
F
βλ¯
α˙
F).
Equations of motion for the helicity 1/2 fields.
Note first, that all these relations are implied also by Bianchi identities at dim 3/2.
Secondly, note that the last equations, (3.15) and (3.16), are the Dirac equations for the
spin 1/2 fields, which may be written in terms of the fields λ in the following way:
Dβα˙λ¯
α˙
A = ie
−2φH∗βα˙λ¯
α˙
A +
9i
8
(λ¯Aλ¯F)λ
F
β , (3.17)
Dαβ˙λAα = −ie
−2φH∗αβ˙λAα +
9i
8
(λAλF)λ¯β˙F . (3.18)
a. Consider the spinorial derivative DDδ of the Dirac equation (3.15). The derived identity is
satisfied if and only if in addition to the results obtained till dimension 3/2 the following
relations take place:
Dαα˙P
αα˙ − i
(
e−2φH∗αα˙ +
1
2
λFαλ¯α˙F
)
Pαα˙ +
iq
2
εDCBAG
(β˙α˙)[DC]G(β˙α˙)
[BA] = 0 (3.19)
∑
βα
[
Dβα˙Pα
α˙ − i
(
e−2φH∗βα˙ + λ
F
βλ¯α˙F
)
Pα
α˙
]
= 0. (3.20)
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b. Consider the spinorial derivative Dδ˙D of (3.16). The identity is satisfied if and only if in
addition to the results obtained till dimension 3/2 the following relations take place:
Dαα˙P¯
αα˙ + i
(
e−2φH∗αα˙ +
1
2
λFαλ¯α˙F
)
P¯αα˙ +
iq
2
εDCBAG(βα)[DC]G
(βα)
[BA] = 0 (3.21)
β˙α˙∑[
Dαβ˙P¯α
α˙ + i
(
e−2φH∗αβ˙ + λFαλ¯β˙F
)
P¯α
α˙
]
= 0. (3.22)
Equations of motion for the scalar.
Using properties (2.33) the equations of motion for the scalar can be deduced from the
sum of the relations (3.19) and (3.21):
2Da (D
aφ) = e−4φH∗aH
∗a − e−2φH∗a(λ
Aσaλ¯A)
−
3
8
(λBλA)(λ¯Bλ¯A)−
1
2
e−2φFba[BA]F
ba[BA] . (3.23)
This equation already shows that in the Lagrangian corresponding to these equations of
motion the kinetic terms of the antisymmetric tensor and of the graviphotons are accom-
panied by exponentials in the scalar field.
By the way, the difference of relations (3.19) and (3.21) looks as
DaH
∗a =
1
2
e2φ(λAσaλ¯A)D
aφ+
i
2
F ∗ba[BA]Fba[BA], (3.24)
and it corresponds of course to the Bianchi identity satisfied by the antisymmetric tensor
gauge field. The topological term F ∗ba[BA]Fba[BA] is an indication of the intrinsic presence of
Chern-Simons forms in the geometry. This feature is analogous to the case of the off-shell
N = 2 minimal supergravity multiplet containing an antisymmetric tensor [5]. It arises
naturally in extended supergravity using the soldering mechanism with the geometry of a
2–form in central charge superspace.
Equations of motion for the antisymmetric tensor.
Note that relations (3.20) and (3.22) are the selfdual and respectively the anti-selfdual
part of the equation of motion for the antisymmetric tensor. Putting these relations to-
gether, we obtain the equation of motion for the antisymmetric tensor:
εdcbaD
bH∗a =
[
Tdc
α
A
λAα + Tdc
A
α˙λ¯
α˙
A
]
e2φ −
1
2
H∗[d(λ
Fσc]λ¯F)
+εdcba
[
3
4
Db(λFσaλ¯F)− (D
bφ)(λFσaλ¯F) + 4e
−2φ(Dbφ)H∗a
]
e2φ (3.25)
Consider the spinorial derivative Dδ˙
D
of the Dirac equation (3.15) and the spinorial
derivative DDδ of (3.16). The identities obtained this way are satisfied if and only if in
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addition to the results obtained till dimension 3/2 the following relations hold:
4iDβα˙G
(δ˙α˙)[BA] = qεBADC
(
G(βα)[DC]P
αδ˙ + iλ¯α˙
D
λ¯δ˙
C
P¯βα˙
)
−G(δ˙α˙)[BF]λAβ λ¯Fα˙ −G
(δ˙α˙)[FA]λBβ λ¯Fα˙ (3.26)
4iDαβ˙G(δα)[BA] = qεBADC
(
G(β˙α˙)[DC]P¯δα˙ + iλ
D
αλ
C
δP
αβ˙
)
+G(δα)[BF]λ
Fαλ¯
β˙
A +G(δα)[FA]λ
Fαλ¯
β˙
B. (3.27)
Equations of motion for the graviphotons.
Recall that the geometric soldering mechanism between supergravity and the geometry
of the 3-form implies that the fields G(βα)[BA] and G
(β˙α˙)[BA] are related to the covariant field
strength of the graviphotons, Fu, by (2.30). Then the previous lemma determines both
the equations of motion and the Bianchi identities satisfied by the vector gauge fields of
the multiplet:
DbF
bau = −
i
2
[
(Pb + P¯b)F
bau + (Pb − P¯b)F
∗bau
]
+
i
4
[
Pb(λ
Bσbaλ¯A)t[BA]
u + P¯b(λBσ¯
baλ¯A)t
[BA]u
]
eφ
−
i
4
[
(λAσdcσaλ¯B)Fdc
vhv
[BF]t[FA]
u + (λ¯Aσ¯
dcσ¯aλB)Fdc
vhv[BF]t
[FA]u
]
, (3.28)
DbF
∗bau =
i
4
[
Pb(λ
Bσbaλ¯A)t[BA]
u − P¯b(λBσ¯
baλ¯A)t
[BA]u
]
eφ
−
i
4
[
(λAσdcσaλ¯B)Fdc
vhv
[BF]t[FA]
u − (λ¯Aσ¯
dcσ¯aλB)Fdc
vhv[BF]t
[FA]u
]
. (3.29)
Further differentiating (3.26) and (3.27) one can obtain Bianchi identities for the grav-
itini and graviton, but here we would like to derive their equations of motion instead.
Equations of motion for the gravitini.
Unlike the equations of motion presented above, the equations of motion for the grav-
itini and the graviton are directly given by the superspace Bianchi identities, once the
component fields are identified. For example, the Bianchi identities at dim 3/2 determi-
nate the torsion components
T(βα)
α
A
=
1
16
P¯βα˙λ¯
α˙
A
T (δ˙γ˙)βD =
1
8
P¯β
(δ˙λ¯
γ˙)
D +
iq
8
εDCBAG
(δ˙γ˙)[CB]λAβ , (3.30)
T (β˙α˙)Aα˙ =
1
16
Pαβ˙λAα T(δγ)
β˙D =
1
8
P(δ
β˙λDγ) +
iq
8
εDCBAG(δγ)[CB]λ¯
β˙
A , (3.31)
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and these components are sufficient to give the equations of motion for the gravitini:
εdcba(σ¯cTbaA)
α˙ =
i
4
(λ¯Aσ¯
dσcǫ)α˙P¯c +
i
2
(σ¯baσ¯dλF)α˙Fba[AF]e
−φ , (3.32)
εdcba(σcTba
A)α = −
i
4
(λAσdσ¯cǫ)αPc −
i
2
(σbaσdλ¯F)αFba
[AF]e−φ . (3.33)
Equations of motion for the graviton.
In order to give the equations of motion for the graviton we need the expression of
the supercovariant Ricci tensor, Rdb = Rdcbaη
ca, which is given by the superspace Bianchi
identities at canonical dimension 2 (A.5). The corresponding Ricci scalar, R = Rdbη
db, is
then
R = −2DaφDaφ−
1
2
H∗aH∗ae
−4φ +
3
4
e−2φH∗a(λAσaλ¯A) +
3
8
(λBλA)(λ¯Bλ¯A). (3.34)
The knowledge of these ingredients allows us to write down the Einstein equation
Rdb −
1
2
ηdbR = −2
[
DdφDbφ−
1
2
ηdbD
aφDaφ
]
−
1
2
e−4φ
[
H∗d H
∗
b −
1
2
ηdbH
∗aH∗a
]
−e−2φ
[
Fdf [BA]Fb
f [BA] −
1
4
ηdbFef [BA]F
ef [BA]
]
−
i
8
∑
db
[
λFσdDbλ¯F − (Dbλ
F)σdλ¯F
]
−
1
8
[
1
4
(λFσdλ¯F) (λ
Aσbλ¯A) + ηdb(λ
BλA)(λ¯Bλ¯A)
]
−
1
8
e−2φ
[
H∗d (λ
Fσbλ¯F)− 3ηdbH
∗a(λAσaλ¯A)
]
, (3.35)
where one may recognize on the right-hand-side the usual terms of the energy-momentum
tensor corresponding to matter fields: scalar fields, antisymmetric tensor, photon fields and
spinor fields respectively. As it will be shown by (4.12), the contribution of the gravitini is
hidden in Rdb.
4. Equations of motion in terms of component fields
In the previous section we calculated the equations of motion for all component fields of the
N-T multiplet (graviton (3.35), gravitini (3.32), (3.33), graviphotons (3.28), 1/2-spin fields
(3.17), (3.18), scalar (3.23) and the antisymmetric tensor (3.25)) in terms of supercovariant
objects, which have only flat (Lorentz) indices. In order to write these equations of motion
in terms of component fields, one passes to curved (Einstein) indices by the standard way
[24]. General formulas are easily written using the notation EA = eA = dxmem
A [21].
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4.1 Supercovariant→component toolkit
Recall that the graviton, gravitini and graviphotons are identified in the super-vielbein.
Thus, their field strength can be found in their covariant counterparts using
TA =
1
2
dxmdxn
(
Dnem
A −Dmen
A
)
=
1
2
eBeCTCB
A . (4.1)
For A = a one finds the relation
Dnem
a −Dmen
a = iψ[nAσ
aψ¯m]
A , (4.2)
which determinates the Lorentz connection in terms of the vierbein, its derivatives and
gravitini fields. For A =Aα and A =
α˙
A we have the expression of the covariant field strength
of the gravitini
Tcb
α
A
= eb
mec
nD[nψm]
α
A
− eb
mec
n q
4
εDCBAψ¯n
Dψ¯m
CλαB −
i
2
e[c
n(ψ¯n
Bσ¯b]σ
da)αFda[BA] e
−φ
+
i
4
(ψnFσf [b)
αec]
n
[
λFσf λ¯A −
1
2
δFAλ
Bσf λ¯B
]
, (4.3)
Tcb
A
α˙ = eb
mec
nD[nψ¯m]
A
α˙ − eb
mec
n q
4
εDCBAψnDψmCλ¯α˙B −
i
2
e[c
n(ψnBσb]σ¯
da)α˙Fda
[BA] e−φ
−
i
4
(ψ¯n
Fσ¯f [b)α˙ec]
n
[
λAσf λ¯F −
1
2
δA
F
λBσf λ¯B
]
. (4.4)
As for A = u, the central charge indices, we obtain the covariant field strength of the
graviphotons
Fba
u = eb
nea
mFnm
u + eb
nea
m
[
ψ¯n
Cψ¯m
B + iψ¯[n
Cσ¯m]λ
B
]
eφt[CB]
u
+eb
nea
m
[
ψnCψmB + iψ[nCσm]λ¯B
]
eφt[CB]u , (4.5)
with Fnm
u the field strength of the graviphotons Fnm
u = ∂nvm
u − ∂mvn
u. In the SU(4)
basis this becomes
Fba
[BA] = eb
nea
mFnm
[BA] + eb
nea
m
[
ψ¯n
[Bψ¯m
A] + iψ¯[n
[Bσ¯m]λ
A]
]
eφ
+eb
nea
m q
2
εDCBA
[
ψnDψmC + iψ[nDσm]λ¯C
]
eφ , (4.6)
with the field strength Fnm
[BA] = Fnm
uhu
[BA] = ∂nVm
[BA] − ∂mVn
[BA].
Since the antisymmetric tensor is identified in the 2–form, the development of its
covariant field strength on component fields is deduced using
H =
1
2
dxmdxndxk∂kbnm =
1
3!
eAeBeCHCBA (4.7)
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and one finds
H∗a = el
aGl + iel
a
[
ψkFσ
lkλF − ψ¯k
Fσ¯lkλ¯F +
1
2
εlknmψkFσnψ¯m
F
]
e2φ , (4.8)
with
Gl =
1
2
εlknm [∂kbnm − vk
uguvFnm
v] =
1
2
εlknm
[
∂kbnm − Vk[BA]Fnm
[BA]
]
. (4.9)
Note, that the dual field strength, 12ε
lknm∂kbnm, of the antisymmetric tensor appears in
company with the Chern-Simons term 12ε
lknmvk
uguvFnm
v. We use the notation Gl in order
to accentuate this feature. Recall also, that one of the fundamental aims of the article [4]
was to explain in detail that this phenomenon is quite general and arises as an intrinsic
property of soldering in superspace with central charge coordinates.
The lowest component of the derivative of the scalar can be calculated using Dφ =
dxmDmφ = e
ADAφ , and it is
Daφ = ea
m
(
Dmφ−
1
4
ψmFλ
F −
1
4
ψ¯m
Fλ¯F
)
, (4.10)
while the lowest component of the double derivative DaD
aφ , needed for the expansion of
the equation of motion for the scalar (3.23), becomes
2DaD
aφ = 2φ+ ea
mDme
an
[
2Dnφ−
1
2
ψnFλ
F −
1
2
ψ¯n
Fλ¯F
]
−
1
2
H∗a ψmFσaψ¯
mF e−2φ
−
1
2
Dm(ψmFλ
F + ψ¯m
Fλ¯F)−
1
2
(ψmFD
mλF + ψ¯m
FDmλ¯F)
−
3i
32
(λCσnλ¯C)
(
ψnFλ
F − ψ¯n
Fλ¯F
)
−
3
4
(ψmFλ
A)(ψ¯m
Fλ¯A)
−
1
4
(ψmFλ
F)(ψmC λ
C) +
1
2
(ψmF λ
F)(ψ¯m
Cλ¯C)−
1
4
(ψ¯m
Fλ¯F)(ψ¯
mCλ¯C)
+Fba[FC]
[
1
2
ψ¯m
Fσ¯baψ¯mC +
i
4
ψ¯n
Fσ¯nσbaλC
]
e−φ
+Fba
[FC]
[
1
2
ψmFσ
baψmC +
i
4
ψnFσ
nσ¯baλ¯C
]
e−φ . (4.11)
In order to compare our results with the component expression of the scalar’s equation of
motion derived from [1], we have to replace in this expression ea
mDme
an with
ea
mDme
an = V −1∂m(V g
mn)− igmnψ[mAσ
kψ¯k]
A ,
a consequence of (4.2).
Finally, using Rb
a = 12dx
mdxnRnmb
a = 12e
BeCRCBb
a , one obtains for the lowest
component of the covariant Ricci tensor Rdb the expression
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Rdb =
1
2
∑
db
{
ed
nemaRnmba +
1
2
εb
mefψmDσdTef
D −
1
2
εb
mef ψ¯m
Dσ¯dTef D
+
1
4
(
iψm
D
σdσ¯
fσbmλ
D − ied
nδ
f
b ψnDλ
D
)
Pf
+
1
4
(
iψ¯mDσ¯dσ
f σ¯bmλ¯D − ied
nδ
f
b ψ¯
D
n λ¯D
)
P¯f
−
1
2
e−φF ef [DF]
(
itr(σbmσef )ψ
m
D σdλ¯F +
i
2
ed
nψnDσefσbλ¯F
)
−
1
2
e−φF ef [DF]
(
itr(σ¯bmσ¯ef )ψ¯
mDσ¯dλ
F +
i
2
ed
nψ¯Dn σ¯ef σ¯bλ
F
)
+
1
2
ed
ne−φ
(
tr(σ¯b
mσ¯ef )ψnDψmCF
ef [DC] + tr(σb
mσef )ψ¯
D
n ψ¯
C
mF
ef
[DC]
)
−
1
2
ed
m(δD
B
δC
A
−
1
2
δD
A
δC
B
)
[
(ψ[mDσb
nλB)(ψ¯n]
Aλ¯B)− (ψ[mDλ
B)(ψ¯n]
Aσ¯b
nλ¯B)
]}
.(4.12)
4.2 The equations of motion
In the last subsection we deduced the expression of all quantities appearing in the super-
covariant equations of motion in terms of component fields. We are therefore ready now to
replace these expressions in (3.35), (3.32), (3.33), (3.28), (3.17), (3.18), (3.23), (3.25) and
give the equations of motion in terms of component fields.
It turns out that the expressions
H˜l = el
aH∗a −
i
2
e2φψlAλ
A +
i
2
e2φψ¯l
Aλ¯A −
3
4
e2φλAσlλ¯A
= Gl +
i
2
e2φ
[
ψkFσlσ¯
kλF − ψ¯k
Fσ¯lσ
kλ¯F + εl
knmψkFσnψ¯m
F
]
−
3
4
e2φλAσlλ¯A (4.13)
and
F˜nkz = enbekaFba
z +
i
2
εnkml
[
ψ¯m
Dψ¯l
C − i
q
2
εDCBAλ¯Bσ¯mψlA
]
eφt[DC]
z
−
i
2
εnkml
[
ψmDψlC − i
q
2
εDCBAλ
Bσmψ¯l
A
]
eφt[DC]z
= Fnkz − tr(σnkσml)
[
ψ¯m
Dψ¯l
C − i
q
2
εDCBAλ¯Bσ¯mψlA
]
eφt[DC]
z
−tr(σ¯nkσ¯ml)
[
ψmDψlC − i
q
2
εDCBAλ
Bσmψ¯l
A
]
eφt[DC]z (4.14)
appear systematically, and using them, the equations take a quite simple form. Let us also
denote the quantity Fˆnk
z = en
bek
aFba
z , which is called the supercovariant field strength
of the graviphotons in the component approach [25], [1].
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Equations of motion for the helicity 1/2 fields.
(
σmDˆmλ¯A
)
β
= −ie−2φH˜m
[
i
2
(σnσ¯mψnA)β −
3
4
(σmλ¯A)β
]
−
i
2
(ψ¯n
Fλ¯F)(σ
mσ¯nψmA)β
+i∂nφ(σ
mσ¯nψmA)β − e
−φFˆkl[FA](σ
mσ¯klψ¯m
F)β −
3i
8
(λ¯Aλ¯F)λ
F
β (4.15)
Equations of motion for the gravitini.
εlknm(σ¯kDˆnψmA)
α˙ = −
i
4
e−2φH˜n
[
εlknm(σ¯kψmA)
α˙ + (λ¯Aσ¯
lσnε)α˙
]
−
1
2
∂nφ(λ¯Aσ¯
lσnε)α˙
−e−φFˆmn[AF]
[
tr(σlkσmn)ψ¯k
Fα˙ +
i
2
tr(σ¯lkσ¯mn)(σkλ
F)α˙
]
+
1
8
ψnAλ
F(σ¯lnλ¯F)
α˙ +
3
8
(ψnAσ
lnλF)λ¯α˙F −
1
4
(ψnFσ
lσ¯nλF)λ¯α˙A
+
q
4
εlknmεCBFAψ¯n
Cψ¯m
B(σ¯kλ
F)α˙ (4.16)
Equations of motion for the scalar.
0 = 2V −1∂m(V g
mn∂nφ) +
1
2
V −1∂m
(
V λAσnσ¯mψnA + V λ¯Aσ¯
nσmψ¯An
)
−e−4φGmH˜m +
1
2
e−2φFnm[BA]F˜
nm[BA] (4.17)
Equations of motion for the antisymmetric tensor.
∂k
(
e−4φV εmnklH˜l
)
= 0 (4.18)
Equations of motion for the graviphotons.
∂n
(
V e−2φF˜nku
)
=
1
2
V e−4φεlnmkH˜lFnm
u (4.19)
Equations of motion for the graviton.
The Einstein equation in terms of component fields is also deduced in a straightforward
manner from (3.35) and (4.12) with the usual Ricci tensor Rmn =
1
2
∑
mn en
bekaRmkba.
Here we give the expression of the Ricci scalar:
R =
1
2
εlknmψlAσkDˆnψ¯m
A −
1
2
εlknmψ¯l
Aσ¯kDˆnψmA
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−
i
4
λAσmDˆmλ¯A −
i
4
λ¯Aσ¯
mDˆmλ
A − 2∂mφ∂mφ
−e−φFˆkl
[BA]
(
tr(σ¯klσ¯mn)ψmBψnA +
i
2
tr(σklσmn)ψmBσnλ¯A
)
−e−φFˆkl[BA]
(
tr(σklσmn)ψ¯m
Bψ¯n
A +
i
2
tr(σ¯klσ¯mn)ψ¯m
Bσ¯nλ
A
)
−
1
2
e−4φH˜ l
(
Gl +
i
2
e2φ(ψkFσlσ¯
kλF − ψ¯k
Fσ¯lσ
kλ¯F + 2εl
knmψkFσnψ¯m
F
)
+
1
2
(ψlAλ
A)(ψ¯lAλ¯A) +
i
2
(λFσlλ¯F)(ψlAλ
A − ψ¯l
Aλ¯A)
−
3i
16
εlmnk(ψlFσmψ¯n
F)(λAσkλ¯A)−
i
2
εlmnk(ψlFσmψ¯n
A)(λFσkλ¯A) (4.20)
5. Conclusion
The aim of this article was to deduce the equations of motion for the components of the
N-T multiplet from its geometrical description in central charge superspace, and compare
these equations with those, deduced from the Lagrangian of the component formulation of
the theory with the same field content [1].
We showed that the constraints on the superspace which allow to identify the com-
ponents in the geometry imply equations of motion in terms of supercovariant quantities.
Moreover, we succeeded in writing these equations of motion in terms of component fields
in an elegant way, using the objects H˜m and F˜mn
u. The equations found this way are in
perfect concordance with the ones deduced from the Lagrangian of Nicolai and Townsend
[1]. This result resolves all remaining doubt about the equivalence of the geometric descrip-
tion on central charge superspace of the N-T multiplet and the Lagrangian formulation of
the theory with the same field content.
As a completion of this work one may ask oneself about an interpretation of the
objects H˜m and F˜mn
u, which seem to be some natural building blocks of the Lagrangian.
Concerning this question let us just remark the simplicity of the relation
−iχm
A
A = e
−2φH˜m +
3
8
λAσmλ¯A (5.1)
between H˜m and the U(1) part of the initial connection (2.36) of the central charge super-
space with structure group SL(2,C)⊗ U(4).
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A. Solution of the Bianchi Identities
The conventional constraints compatible with the assumptions (2.6 – 2.7) and (2.12) are
the following:
TCγ b
a = 0 T γ˙C b
a = 0
TCγ
B
β
α
A = 0 T
γ˙
C
β˙
B
A
α˙ = 0
TCγ
β˙
B
A
α˙ = 0 T
γ
C
B
β˙
α˙
A = 0
Tc
B
α
α
A
= 0 Tc
α˙
B
A
α˙ = 0
Tcb
a = 0 .
(A.1)
There is a particular solution of the Bianchi identities for the torsion and 3–form
subject to the constraints (2.6 – 2.9), (2.11 – 2.12) and (A.1), which describes the N-T
supergravity multiplet. Besides the constant T γ˙C
B
β
a and the supercovariant field strength
of the graviphotons, Tcb
u
.
= Fcb
u, the non-zero torsion components corresponding to this
solution are then the following:
TCγ
B
β
u = 4ǫγβt
[CB]ueφ T
γ˙
C
β˙
B
u = 4ǫγ˙β˙t[CB]
ueφ
TCγ
B
β
A
α˙ = qǫγβε
CBAFλ¯Fα˙ T
γ˙
C
β˙
B
α
A = qǫ
γ˙β˙εCBAFλ
Fα
TCγ b
u = ieφ(σbλ¯A)γt
[AC]u T
γ˙
C b
u = ieφ(σ¯bλ
A)γ˙t[AC]
u
TCγ b
α
A
= −2(σba)γ
αUaCA T
γ˙
C b
A
α˙ = 2(σ¯ba)
γ˙
α˙U
aA
C
TCγ b
A
α˙ =
i
2(σbσ¯
dc)γα˙Fdc
[CA]e−φ T
γ˙
C b
α
A =
i
2 (σ¯bσ
dc)γ˙αFdc[CA]e
−φ
TcbAα = −(ǫσcb)
γβΣ(γβα)A Tcb
Aα˙ = −(ǫσ¯cb)γ˙β˙Σ
(γ˙β˙α˙)A
−14tr(σ¯cbσ¯af )F
af
[AF]λ
F
α −
1
4tr(σcbσaf )F
af [AF]λ¯α˙F
− 112
(
δ
af
cb −
i
2εcb
af
)
P¯a(σf λ¯A)α −
1
12
(
δ
af
cb +
i
2εcb
af
)
Pa(σ¯fλ
A)α
(A.2)
with Ua
B
A = −
i
8(λ
Bσaλ¯A−
1
2δ
B
Aλ
Fσaλ¯F), P and P¯ are given in equations (2.31) and (2.32),
while Σ(γβα)A and Σ
(γ˙β˙α˙)A are the gravitino ”Weyl” tensors.
Furthermore, the Lorentz curvature has components
RDCδ γ ba = 2ǫδγtr(σdcσba)F
dc[DC]e−φ R
δ˙ γ˙
DCba = 2ǫ
δ˙γ˙tr(σ¯dcσ¯ba)F
dc
[DC]e
−φ
Rδ˙ C
D γ ba = −4ǫdcbaU
dD
C(σ
cε)γ
δ˙ RCu ba = 0
RDδ cba = −2i(σc)δα˙(ǫσ¯ba)γ˙β˙Σ
(γ˙β˙α˙)D Rδ˙
Dcba = −2i(σ¯c)
αδ˙(ǫσba)
γβΣ(γβα)D
− i2tr(σbaσef )(σcλ¯A)δF
ef [DA]e−φ − i2tr(σ¯baσ¯ef )(σ¯cλ
A)δ˙F ef [DA]e
−φ
+ i4(σcσ¯eσbaλ
D)δP
e + i4(σ¯cσeσ¯baλ¯D)
δ˙P¯ e
(A.3)
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and
Rdcba = (ǫσdc)
δγ(ǫσba)
βαV(δγβα) + (ǫσ¯dc)δ˙γ˙(ǫσ¯ba)β˙α˙V
(δ˙γ˙β˙α˙)
+
1
2
(ηdbRca − ηdaRcb + ηcaRdb − ηcbRda)−
1
6
(ηdbηca − ηdaηcb)R (A.4)
with the supercovariant Ricci tensor, Rdb = Rdcbaη
ca, given by
Rdb = −2DdφDbφ−
1
2
e−4φH∗d H
∗
b − e
−2φFdf [BA]Fb
f [BA] +
1
4
ηdbe
−2φFef [BA]F
ef [BA]
+
1
8
∑
db
{
i(Dbλ
F)σdλ¯F − iλ
FσdDbλ¯F + e
−2φH∗d(λ
Fσbλ¯F)
}
−
1
32
(λFσdλ¯F) (λ
Aσbλ¯A)−
1
16
ηdb(λ
AλF)(λ¯Aλ¯F) (A.5)
and the corresponding Ricci scalar, R = Rdbη
db, which is then
R = −2DaφDaφ−
1
2
H∗aH∗ae
−4φ +
3
4
e−2φH∗a(λAσaλ¯A) +
3
8
(λBλA)(λ¯Bλ¯A). (A.6)
The tensors V(δγβα) and V
(δ˙γ˙β˙α˙) are components of the usual Weyl tensor. Like the gravitino
Weyl tensors, Σ(γβα)A and Σ
(γ˙β˙α˙)A, their lowest components do not participate in the
equations of motion.
As for the 2–form sector, besides the supercovariant field strength of the antisymmetric
tensor, Hcba, the non-zero components of the 3–form H, which do not have central charge
indices, are
H
γ˙
C
B
βa = −2iδ
B
C
(σaǫ)β
γ˙e2φ HCγ ba = 4(σbaλ
C)γe
2φ H
γ˙
Cba = 4(σ¯baλ¯C)
γ˙e2φ . (A.7)
The components with at least one central charge index, are related to the torsion compo-
nents by
HDCu = TDC
zgzu, (A.8)
with the metric gzu defined in (2.25).
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